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DETAILED ACTION 

Response to Amendment 

1. This office action is in response to the amendments received on 
03/25/2009. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-11 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. As to claim 1 , Applicant on lines 
8-9, states "a filter configured to divide the digitized received signal into a plurality 
of frequency sub-bands" and then states "an analog-to-digital converter 
configured to digitize the signal in each sub-band". The second limitation implies 
that the output of the filter is in analog form, however the first limitation recites 
that the filter performs filtering on the digitized signal. Therefore the second 
limitation contradicts the first limitation and renders the claim vague. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the phor art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



Application/Control Number: 1 0/51 8,272 Page 3 

Art Unit: 2611 

3. Claims 1, 4, 9, and 1 1 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu et al. (hereafter, referred as Liu) (US 6,442,195), in view of 
Liberti, Jr. et al. (hereafter, referred as Liberti) (US 5,550,872). 

As to claim 1, Liu discloses a signal receiver (see Fig. 2. blocks 295 and 
260) comprising: a processor (see block 260) configured to extract information 
content of a digitized received signal (i.e. the output of block 295) (see claim 
70), a digitizer (see block 295) configured to digitize a received signal and 
wherein the digitizer comprises: a filter configured to divide (see blocks 280A-C) 
the received signal into a plurality of frequency sub-bands (see column 6, last 
paragraph, column 7, last paragraph-column 8, second paragraph), an analog- 
to-digital converter (see the ADCs) configured to digitize the signal in each sub- 
band, a transformer configured to transform the digitized received signal into the 
frequency domain (see Fig. IE, block 84, column 10, lines 6-10, and column 12, 
last line), and a reconstructor (see Fig. 1 E, the output of FFT; Fig. 2, blocks 270 
and 260; the abstract; and column 6, last paragraph) configured to concatenate 
(see buffer 270) in the frequency domain the digitized received signal in each 
sub-band thereby reconstructing the spectrum of the received signal. Liu further 
shows that each sub-band filter comprises a low-pass filter 283 (see Fig. 3) that 
is used to reject any high frequency portions of the incoming signals (see 
column 7, last paragraph). Therefore, because of these low-pass filters, 
reconstructor inherently reconstructs the spectrum of the received signal at a 
frequency lower than the frequency of the spectrum of the received signal prior 
to being divided into sub-bands. Liu discloses all the subject matters claimed in 
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claim 1, except that the transformers transform the digitized signal in each sub- 
band . Libert! discloses a radio signal receiver (See Fig. 2, blocks 108, 214, 220, 
218, and 222) comprising a plurality of A/D converters (220) and parallel branch 
DSPs 218. Liberti further discloses that each branch DSP comprises a Fourier 
Transform element (see Fig. 3, block 314), wherein the FFTs convert the output 
of each A/D (i.e. each sub-channel) into frequency domain (see column 6, lines 
8-12). It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Liu as suggested by Liberti to reduce the complexity of the 
system (see column 2, first paragraph). 

As to claim 4, Liu further discloses that the analog-to-digital converter 
samples the received signal in a plurality of sub-bands at a common sample rate 
(see column 6, lines 13-15). 

As to claim 9, Liu further discloses that reconstructor selects a replica 
spectrum of a sub-band signal (e.g. each individual output of ADC) and a re- 
inverter (i.e. a shifter) for re-inverting (or shifting) the replica spectrum if the 
replica spectrum is inverted (displaced from its original position) (see column 8, 
lines 15-20). 

As to claim 1 1 , Liu further discloses a down-converter for down-converting 
the received signal from a transmission frequency to a lower frequency prior to 

the digitization by the digitizer of the received signal (see low-pass filter 283). 
4. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu and Liberti, in view of Kolanek (US 2002/0027958). 
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As to claim 5, Liu and Liberti disclose all the subject matters claimed in 
claim 1, except that the analog-to-digital converter samples the received signal in 
a first sub-set of the sub-bands at a first sample rate, and wherein the received 
signal in adjacent sub-band is sampled at unequal sample rates. Kolanek, in the 
same field of endeavor, discloses dividing a wideband RF signal into a number of 
smaller sub-bands (see the abstract and paragraph 0016). Kolanek further 
discloses that each sub-band is in turn translated to an intermediate frequency 
band or baseband, and then digitized according to a sampling rate that need only 
be sufficiently high to capture the bandwidth of that sub-band (see the abstract 
and paragraph 0016). Therefore according to Kolanek each sub-band has its 
own sampling rate. Kolanek does not expressly disclose that adjacent sub-bands 
have different sampling rates. However, based on Kolanek's teaching, each sub- 
band has its own sampling rate that may or may not be equal to the other 
adjacent sub-bands. It would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Liu and Liberti as suggested by Kolanek to 
accurately sample each sub-band and increase the performance of the system. 

As to claim 6, Liu and Liberti disclose all the subject matters claimed in 
claim 4, except that the plurality of sub-bands having a common sample rate, 
have a common bandwidth. Kolanek, in the same field of endeavor, discloses 
dividing a wideband RF signal into a number of smaller sub-bands (see the 
abstract and paragraph 0016). Kolanek further discloses that each sub-band is in 
turn translated to an intermediate frequency band or baseband, and then 
digitized according to a sampling rate that need only be sufficiently high to 
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capture the bandwidth of that sub-band (see the abstract and paragraph 0016). 
Therefore according to Kolanel< each sub-band might have its own sampling rate 
determined based on its bandwidth. It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Liu and Liberti as 
suggested by Kolanek to accurately sample each sub-band and increase the 
performance of the system. 

5. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu and Liberti, in view of Butash (US 2001/0036152). 

As to claim 7, Liu and Liberti disclose all the subject matters claimed in 
claim 1 , except that the analog to digital converter digitizes a plurality of sub- 
bands sequentially. Butash in Fig. 3 shows an analog to digital converter (see 
block 304) that sequentially digitizes the baseband (wideband) signal. Butash 
does not disclose that ADC can be placed after the sub-band filters, however, the 
location of ADC in the circuit disclosed by Butash is a matter of design choice 
and it would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Liu and Liberti to use only one ADC as suggested by Butash 
to reduce the cost and size of the system and place the ADC after the sub-band 
filters to meet the design requirements of the system. 

As to claim 8, Butash further discloses that the transformer transforms the 
digitized signal in a plurality the sub-bands sequentially (see Figs. 6A-6C). It 
would have been obvious to one of ordinary skill in the art at the time of invention 
to modify Liu and Liberti, as suggested by Butash reduce the size of the system. 
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Allowable Subject Matter 

6. Claim 10 is objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

7. Claim 12 allowed. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Leila Maiek whose telephone number is 571- 
272-8731 . The examiner can normally be reached on 9AM-5:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayour can be reached on 571-272-3021 . 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

Leila Maiek 
Examiner 
Art Unit 2611 

/L.M./ 

/Leila MaIek/ 
Examiner, Art Unit 261 1 



/David C. Payne/ 

Supervisory Patent Examiner, Art Unit 2611 



